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In the movie October Sky, set in a depressing West Virginian coal mining community 
during the Sputnik era of the late 1950s, the local high school science teacher (Miss 
Riley) encourages four male students to compete in a science fair. The boys’ science fair 
project included the results of building and testing various rocket prototypes along with 
an artifact of their latest rocket design. Of course the boys’ entrance to the science fair 
and the progress of their project were not straightforward. Challenging community 
expectations and the school principal’s beliefs, Miss Riley and the Rocket Boys triumph 
over numerous obstacles and eventually influence school practices – transforming their 
own lives as they realize their dreams.  
 
Miss Riley was a teacher leader and the boys’ success helped the community to unite 
through their celebrations that in turn gave hope to fellow students. The portrayal of their 
aspirational interactions illustrate that leadership is relational, it can occur anywhere 
within an organization and that it is not embodied in a single designated leader like a 
school principal. This premise underpins what has recently become known as distributed 
leadership, where leadership tasks and practices are distributed or dispersed more widely 
across the organization.  
 
Distributed leadership has become an increasingly accepted alternative perspective in the 
study of school leadership; it counters previous individualized leadership discourses that 
valorize the personal traits and actions of a single, “heroic” (typically male) principal. 
From a distributed perspective, leadership emerges from the interactions between 
members and other resources within the school or sub-unit of organization like the 
science department. Distributed leadership is not the agency of individuals but 
“structurally constrained conjoint agency, or the concertive labor performed by pluralities 
of interdependent organization members” (Woods 2004, 6). De-centering the individual 
leader, a distributed leadership perspective focuses on the tasks and practices that are 
stretched over personnel in the school or department. 
 
Distributed leadership can manifest as teamwork. Self-selected informal teams between 
teachers who share ideas and resources for the development of units of work, for 
example, might form temporally.  Alternatively, even in hierarchically structured schools, 
individuals like department chairs might formally convene a working party within or 
across the department to improve particular structures that might enhance student 
learning. In both cases, human potential required for team capacity-building is released 
and accessed as resources for/by the team. Here teachers develop expertise by working 
together where the leadership that emerges collectively is more than the sum of its parts. 
Distributed leadership, then, empowers individuals and groups by concentrating “on 
engaging expertise wherever it exists within the organization rather than seeking this only 
through formal position or role” (Harris 2004, 13). 
 
In this chapter I summarize what is known about distributed leadership, as well as 
illustrate some distributed leadership practices from recent case studies in science 
education. The case studies to which I refer cover a range of contexts in the USA and 
Australia. Finally, I suggest how schools might go about setting up structures that are 
more likely to foster distributed leadership practices in school science departments and 
classrooms. 
 
Distributed Leadership Practices in Elementary Schools 
Spillane and his colleagues from Northwestern University (e.g., Spillane, Halverson and 
Diamond 2001 2004) are best known for their studies of distributed leadership in Chicago 
elementary schools. They have found that the execution of most leadership tasks involves 
multiple leaders and the extent to which leadership is distributed depends on the subject 
area. Interestingly, leadership activity in literacy involves more leaders than in 
mathematics and science. More importantly, the critical question that continues to focus 
researcher attention in each case study is: how is leadership distributed within the school? 
 
They have identified three types of leadership distribution. First, collaborative 
distribution underscores the reciprocal interdependencies between individual teachers 
playing or feeding off one another; that is, each teacher’s actions arise from interactions 
with other teachers that in turn fuel subsequent and continuing interactions. Similarly, 
collaborative distribution was the key feature of the leadership dynamics I observed in an 
Australian high school setting where individual science teachers felt secure to try out new 
practices and share them within the supportive collaborative culture of their science 
department (see Ritchie and Rigano 2003). Second, coordinated distribution refers to 
tasks that teachers undertake separately or together in a coordinated sequence, usually 
where tasks are allocated and coordinated by the designated leader. Third, collective 
distribution is leadership practice that is stretched over two or more leaders who work 
separately but interdependently; for example, this would be evident in co-principalships 
where each principal agrees on and performs their task responsibilities. Reference to 
descriptions of these practices might provide elementary teacher leaders with images of 
possible alternative practices relevant to their own contexts as well as raise research 
questions for subsequent study. 
 
Distributed Leadership in High School Science Departments 
Even though there is a growing body of literature that focuses on science teacher leaders, 
very few studies have been conducted within high school science departments from a 
distributed perspective. Starting a series of case studies of leadership within science 
departments from the teacher leadership literature base (see York-Barr and Duke 2004), 
my attention soon focused on distributed leadership which led in turn to studying the 
interaction between individual and collective actions. These studies provide rich images 
of leadership practices that are stretched over teachers (and even students) working 
together in teams. 
 
In a cross-case analysis of the leadership practices in two high school science 
departments in Australia (i.e., Ritchie, Mackay and Rigano 2004), the tasks of developing 
and implementing units of work were the foci of the study. Even though the study was 
conducted in two contrasting school contexts (i.e., Saint Stephens was a Catholic Girls 
Schools while Palm High was a regular co-educational high school that served a low-
middle socio-economic suburban community), each department depended on the 
collective resources produced by individual and small teams of teachers for the benefit of 
their respective faculty and students. The heads of departments both acknowledged the 
importance of drawing on these internal resources as well as accessing external resources 
for the purpose of improving practices within their schools. The heads exercised 
individual leadership roles as well as accepted influence from teachers in their 
departments. In this sense, the department structures enabled multiple leaders to mutually 
influence each other for the collective good. Yet the different school structures impacted 
on, but not necessarily determined the teaming arrangements at the two schools. Faculty 
at Saint Stephens experienced structures that encouraged co-planning of science units 
(e.g., single faculty room and teaching release for subject meetings) while the structures 
in place at Palm High might have supported better cross-curricular planning (e.g., science 
teachers were dispersed across three mixed-curricular faculty rooms), but did little to 
foster co-planning of science units (e.g., there was no in-school time allocated to science 
department meetings) – even though all relevant Palm High teachers could exercise 
individual agency when it came time to implement the unit. Under these constraints, 
science curriculum planning was better suited to individuals working alone, but co-
planning did take place as small informal and temporal groups of teachers shared ideas 
and units with each other at Palm High. While different contexts shaped the activities of 
teachers, teachers created new ways to produce and contribute collectively to the units 
implemented.  As noted by Spillane et al. (2004, 21) “aspects of the situation enable or 
constrain leadership activity, while that activity can also transform aspects of the 
situation over time”. 
 
Enacting Distributed Leadership Through Sharing Resources for Collective Use 
With my research colleagues (Ritchie, Tobin, Roth and Carambo 2004) I explored, 
through ethnography, the leadership dynamics in an academy (or school within a school) 
centered on the curriculum areas of science, engineering and mathematics within a large 
urban high school in northeastern USA whose students were mostly African American. 
At the time of the study, the academy was in transition after being formed from two 
previous academies in a school-wide restructure and where the designated leader of the 
academy had just been appointed after the recent promotion of the previous leader to 
assistant principal. The academy appeared to be split between two factions, each led by a 
candidate for the vacated formal position of academy leader. Loyalties were split and 
there was a tendency for teachers to conduct their work privately in competition with 
each other for scarce resources rather than collaboratively where resources could be 
shared for the collective good. Over time, the academy became more cohesive as teachers 
started to trust each other by sharing resources for collective use in the academy. These 
resources were not limited to material objects; they included ideas for teaching and 
management of the academy.  
 
The academy leader accessed and distributed information about effective teaching 
practices in the service of the collective interests of the academy. For example, he 
recounted the successful practice used frequently by a female teacher who successfully 
established a home-school partnership to a male beginning teacher who was struggling to 
gain respect from his students. The teacher regularly contacted parents by telephone to 
inform them of the progress and achievements of her students. This helped to reinforce 
positive work habits of the students at home as well as establish an effective 
communication channel with the parents. By drawing on the resources available to 
members of the collective in the academy, the academy leader distributed this successful 
practice more widely for the benefit of individual teachers and the academy as a whole. 
Successful interactions between teachers and between teachers and students built a sense 
of common purpose and belonging (or solidarity) among members of the academy, 
leaving them with positive emotional energy or enthusiasm to achieve new goals.  
 
Enacting Distributed Leadership Through Cogenerative Dialogue 
Sharing resources and ideas for teaching and learning need not be limited to an academy 
leader or teachers. In the academy I studied in northeastern USA, students also 
contributed to discussions that focused on improving their learning. These discussions 
were named cogenerative dialogues (see chapter 30) because they were intended to 
cogenerate collective resolutions in regard to issues such as outcomes, roles, resources, 
and rule structures within science classrooms. Typically cogenerative dialogues included 
the teacher and two or three students. They could also be used in meetings between 
administrative staff, parents and their children and in whole-class settings.  
 
In one whole-class cogenerative dialogue I observed, students were keen to suggest ways 
in which classroom procedures could enhance their motivation to engage in planned 
activities. After this meeting, both students and the teacher were committed to enacting 
the resolutions that were intended to improve the learning outcomes for the students and 
the teaching goals of the teacher. Successful outcomes from cogenerative dialogues 
encouraged students to exercise their collective agency in other contexts when teacher 
practices and academy/school structures interfered with their learning. On these 
occasions, aggrieved students respectfully requested participants (e.g., teacher and class) 
to engage in cogenerative dialogue to resolve a perceived problem. In this way, the 
practice of cogenerative dialogue became more widely used within the academy with 
greater commitment from the collective to effect agreed resolutions. 
 
Things did not always go to plan in the academy. Students became frustrated and 
disrespectful in one class when a teacher failed to enact resolutions from a previous 
whole-class cogenerative dialogue. On this occasion, the academy leader needed to 
intervene to help the class re-negotiate an action plan more likely to be implemented by 
all. It is imperative then that participants in a cogenerative dialogue exercise both 
individual and collective agency in ensuring that resolutions are achievable, and that they 
are enacted. 
 
From our research in the academy we found it helpful to extend typical meanings of 
distributed leadership by using the more inclusive name of collective leadership to refer 
to that which involves shared responsibility of members to enact structures that afford 
agency to stakeholders. As well, we realized that collective leadership manifests not only 
as practices like cogenerative dialogues, but also as solidarity among participants and the 
generation of positive emotional energy through successful interactions. 
    
Fostering Distributed Leadership in Science Education 
The enactment of distributed leadership practices in schools or other organizations is 
likely to expand opportunities for teachers and students to participate meaningfully in the 
governance of those organizations. Several principles and practical suggestions for 
fostering distributed leadership in school science education can be gleaned from my 
experience in the studies outlined above. 
 
First, a trusting and respectful climate needs to be established within school science 
departments to encourage the active participation of both teachers and students in 
generating structures that directly impinge on their daily practices. Teachers are more 
likely to express their goals and visions openly in such a climate, as well as share 
professional resources for individual and collective action/use. Students are more likely 
to continue contributing suggestions for improvements in teaching and learning when 
mutual respect between students and teacher is sealed through the enactment of 
previously agreed rules and/or practices.  
 
Second, individual leaders like teachers and heads of departments need to orientate their 
professional actions towards improving outcomes for the collective by exercising agency 
in taking both individual and collective responsibility for enacting joint decisions, as well 
as creating forums for ongoing discussion. 
 
Third, widespread use of practices like cogenerative dialogue can set up shared 
expectations between students and teachers within a science department; that is, students 
in one class who experience a cogenerative dialogue might expect to participate in a 
cogenerative dialogue in another class under similar circumstances. 
 
Fourth, successful interactions between teachers and between students and their teachers 
lead to solidarity and positive emotional energy. These successes are likely to create a 
need to experience subsequent positive interactions. Designated leaders need to harness 
proactive and respectful stances within departments and classrooms to ensure continued 
successful interactions at staff meetings and in cogenerative dialogues. 
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